A graph H is a minor of a graph G if H can be obtained from a subgraph of G by contracting edges. Let t 1 be an integer, and let G be a graph on n vertices with no minor isomorphic to K t+1 . Kostochka conjectures that there exists a constant c = c(k) independent of G such that the complement of G has a minor isomorphic to K s , where s = d 1 2 (1 + 1=t)n ? ce. We prove that Kostochka's conjecture is equivalent to the assertion that every graph with no minor isomorphic to K t+1 has an independent set of size at least n=t, and deduce that the conjecture holds for all integers t 5. We also deduce the weaker statement that Kostochka's conjecture holds with s replaced by s 0 = d 1 2 (1 + 1=(2t))n ? ce.
INTRODUCTION
The following is a well-known conjecture of Hadwiger 2] .
(1.1) Conjecture. For every integer t 1, if a graph G has no minor isomorphic to K t+1 , then it is t-colorable.
All graphs in this note are simple (that is, they have no loops or parallel edges) and nite. By considering the largest color class Hadwiger's conjecture implies (1.2) Conjecture. For every integer t 1, if a graph G has no minor isomorphic to K t+1 , then it has an independent set of size at least jV (G)j=t.
Hadwiger's conjecture is known to be true for all t 5 6] , and is open for all t 6. The same holds for conjecture (1.2). However, Duchet and Meyniel 1] proved the following.
(1.3) Theorem. For every integer t 1, if a graph G has no minor isomorphic to K t+1 , then it has an independent set of size at least jV (G)j=(2t).
Theorem (1.3) was generalized by Reed and Seymour 5] , who showed that every graph with no minor isomorphic to K t+1 has fractional chromatic number at most 2t. Kostochka 4] made the following conjecture, and proved that it implies (1.2).
(1.4) Conjecture. For Stiebitz 7] showed that (1.4) holds for all t 3. Our objective is to show that (1.2) holds for an integer t if and only if (1.4) holds for t. Thus, since (1.2) holds for all t 5, it follows that (1.4) holds for all t 5. Moreover, our proof implies the following weaker version of (1.4).
(1.5) Theorem. For every integer t 1 there exists a constant c = c(t) such that if a graph G has no minor isomorphic to K t+1 , then the complement of G has a minor isomorphic to K s , where s = d 1 2 (1 + 1=(2t))jV (G)j ? ce. Kostochka 4] showed that for all > 0 Theorem (1.5) holds with s replaced by d 1 2 (1 ? + 1=(2t))jV (G)j ? ce.
PROOF
We need the following result of Thomason 8] , an improvement of a result of Kostochka 3] .
(2.1) Theorem. Let p be a su ciently large integer, and let G be a graph of average degree at least 5:36p p log 2 p. Then G has a K p minor.
Our results follow immediately from (2.1) and the following lemma. If G is a graph, we denote by G 2 the graph with vertex-set V (G) in which two vertices are adjacent either if they are adjacent in G, or if they have a common neighbor in G. Our interest in G 2 is motivated by the fact that if I is an independent set in G and M is a matching in the complement of G 2 nI, then contracting all the edges in M yields a K jI j+jM j minor in the complement of G.
(2.2) Lemma. Let be a su ciently large real number, let G be a graph on n vertices such that every minor of G has average degree less than , and every vertex of G has degree at most n= (5 3 
